Direct pituitary effects of estradiol and progesterone on luteinizing hormone release, stores, and subunit messenger ribonucleic acids.
To determine the direct, chronic actions of progesterone (P4) and estrogen (estradiol, E2) on anterior pituitary synthesis and release of LH, 24 western range ewes underwent hypothalamic-pituitary disconnection (HPD) and ovariectomy (OVX) during the breeding season and were pulsed with exogenous GnRH with or without steroid replacement. Sequential blood samples were collected before infusion of GnRH and on Days 7 and 14 of GnRH infusion. Silastic capsules of P4 and/or E2 were implanted s.c. on Day 7 and remained in place throughout the experiment. Control ewes received only GnRH infusion. Blood sampling was centered around three exogenous GnRH pulses. After the final blood sampling, pituitaries were collected and stored at -70 degrees C. Concentrations of LH in serum and pituitaries were determined by RIA. Relative concentrations of LH subunit mRNAs were determined by Fast Blot analysis. Simultaneous implantation of P4 and E2 lowered LH pulse amplitude 70% and mean serum levels 30% compared with controls. Neither steroid alone affected LH release. E2 alone or in combination with P4 lowered LH-beta subunit mRNA concentrations 40% compared with controls while alpha-subunit levels were unchanged. Only E2 alone altered the pituitary content of LH, causing a 60% decrease. We conclude that the combination of P4 and E2 is necessary for inhibition of GnRH-stimulated LH secretion. E2 inhibits GnRH-stimulated LH-beta subunit mRNA concentrations but does not affect alpha-subunit mRNA concentrations. The control of pituitary LH content by P4 and E2 is the result of changes in both LH-beta subunit mRNA concentrations and LH secretion.